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Fibre optics thermo-anemometer - has second fibre light-guide to form 
reference signal and uses comparing unit to form signal depending on speed 
of flow 



SU1508170A1: FIBRE-OPTICAL THERMOANEMOMETER 



KAZAN AVIATION INST Standard company 

Other publications from KAZAN AVIATION INST (KZAV)... 




EVDOKIMOV Y U K; GAYANOV R A; POGODIN D V; 
1990-192052/199025 

G01P5/10; 
S02 : 

S02-G02A(Measuring electric or thermal variable affected by 
the flow) 

( SU1508170A ) Source (5) generates light in the infra-red band of the spectrum, the 
power of which is split by optical splitter (4) and passed into fibre light-guides (2,3). 
In guide (2) part of the power is scattered on irregularities of sensitive element (1), 
causing its heating, while the other part is registered by photo-detector (6). In guide 
(3), the light is registered by photo-detector (7), forming a reference signal. 
Differential amplifier (8) fixes the difference of signals from detectors (6,7), which is 
compared with the reference from unit (1 1) by comparing unit (9). 
Unit (9) controls source (5) to maintain a constant temperature of element (1) and a 
constant signal from amplifier (8). When element (1) is placed in the test flow, the 
power from guide (2) is altered because of heat exchange. Amplifier (8) forms a 
signal depending on the speed of the flow, which is compared with the reference to 
maintain the temperature of element (1) at its initial level. The signal from unit (9) is 
fixed by register (10) and corresponds to flow speed. 

Use - Measurement of speeds of flows in gas-dynamic and aero-dynamic testing. 
Bui. 34/15.9.89 
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(54) OnTHKO-BOJIOKOHHHfl TEPM0AHEM0- 
METP 

(57) H3o6peTeHHe othochtch k H3Mepn— 
TenbHoft TexHHKe h moibt 6wTfa hc- 
nonbSOBaHO pjvi HSMepeHHH cKopocTeft 
XHAKOCTeft h rasoB. Uenbio H3o6peTeHHH 
HBJIH6TCH noBbnneHHe CwcTpofleftcTBMH. 
HajiyMeHHe ot hctomhhk3 5 wepes onra- 
MecKHft pasBeTBHTejib 4 HanpaB/meTCH 

b BOJioKOHHhie CBeroBO^bi 2 h 3. B cepe- 
AHHe CBeTOBOfla 2 BbtnojmeH MyBCTBH- 



TeJibHbift 3JiehfeHT 1 b BHfle yuacTKa » - 
c noBbnneHHWMM o riTHMec khmh ixoTepHMH. 
CBeTOBa« MomHocTb MacTHMHO nomoma- 
eTCH 3thm yMacTKOM h HarpeBaeT ero. 
IIpM noMemeHHH HyBCTBHTenbHoro ane- 
MeHTa 1 b noTOK Bejimmta cb€ToboA 
moiuhocth, nponycKaeMoft cbctoboaom 2 f 

HSMeHHeTCfl . B SaBHCKMOCTH ot CKopo- 

cth noTOKa, a CBeTOBaa MonptocTb, npo- 
nycKaeMan cbctoboaom 3, ocT&eTCJi 

6e3 HSMeHeHHH. PaSHOCTb CBeTOBbDC 

CKrHajiOB , perHCTpHpyeMbix fcoronpHeM- 
KMKaMH 6, 7, KeceT HWfropMaumo' o Be- 

JXHMKKe CKOPOCTH HOTOKa H BWAeJIHeTCfl 

AK<M>epeHUHajibKbiM ycwiHTeneM 8. C no-. 

MOIUbK) GjTOKa CpaBHeKHH 9, KCTQttKHKa 

onopHbix KanpniceHicfi 11 h cbhsh bmxo- 
Aa OjtOKa cpaBHeKHH 9 c hc to^i hhk om 
HSJiyneHHH 5 peajwsyeTCH cxexa TepMo- 
aHeMOMeTpa nocTOHHHOft TeMnepaTypu. 
BejimHHa ckopocth noTOKa perHCTpHpy- 

eTCH perHCTpaTOpOM 10, BKJDOVeHHWN 

b uenb oOparaoft cbhsh, 3 hji. 
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HaoSpeTeHHe othochtch k HSMepn- 

Te/lbHOfl TeXHHKe H MOXeT flblTb HCIlOJIb- 
30BaHO B ra30AHHaMHMeCKKX H H3pOAH— 
H&MHM6CKHX HCCJieAOBaHHHX , ^ 

Uejib H3o6peTeHHH - noBbimeHHe 

6b!CTpOfleftCTBHH # 

Ha (twr.l npeACTaBJieHa Gnox-cxe'Ma 
npeAnaraeMoro TepMoaneMOMeTpa; Ha 
&Hr.2 h 3 — paajiHMHwe BapnaHTw hc- iq 

nOJWeHHH HCTOMHHKa H3JiyMeHHH, n c , 

OnTHKO-BOJIOKOHHblfl TepMOaHeMOMGTp 
COflep^HT MyBCTBHTejlbHblfl 3JieMeMT 1 

BbinojiHeHHbift b BHAe jioxanbHoro ynacr- 
xa BOjioKOHHoro cBeTOBOAa 2 c nbBbraeH-15 

KbfMH OnTHMeCKHMH IIOTepHMH ( HpH 3TOM 

HyBCTBHTenbHbift 3iieMBHT I pacnoho*eH 
b ueHTpanbHoft ^acTH BOrioxoHHoro cBe- 

TOBOAa 2) H BOJIOKOHHblft CBeTOBOA 3~, 
HBJ1HHXHHHCH OTTOpHblM, BxOAHbie KOHlJb! 

CBeTOBOAOB 2 h 3 CBHsaHbi Mepes onTH- 
^ecKHA pa3BeTBHTeJib 4 c hcto«ihhkom 5 

HSJiyMeHHH, BblXOAHbie KOHUbi CBeTOBOAOB 
2, 3 COeAHHeHb! COOTBeTCTBeHHO c 4>oto- 

npHeMHHxaMH 6 h 7, TlocneAHHe coeAHHe 
Hbi c BXOAaMH AHW>epeHUHajibHoro ycH- 
jiHTenn 8, noAKjtWHeHHoro k nepBOMy 
BXOAy 6JiOKa 9 CpaBHeHHH, BblXOA koto- 
poro coeAHHeH c perHCTpaTopoM 10 h 

HCTO*IHHKOM 5 H3JiyMeHHH , FipH 3TOM BTO~ 

poft bxoa 6noxa 9 cpaBHeHHH coeAHHeH 
c peryjiHpyeMbiM hctomhhkom 1 1 onopHO- 
ro HanpnxeHHH OJwr.l). HcTOtiHHK 

5 H3JiyMeHHH COCTaBJieH H3 yCHJtWTeJlH 
12 MOWHOCTH ((}>Hr.2), COeAHHeHHOTO c 35 

jia3epHbiM H3JryMawmHM ahoaom 13,. npn 

3TOM BXOA _ yCHJIHTCJlH 12 MOCJHOCTH 
CBRSaH C BblXOAOM CXb.uJ! 9 CpaBHeHHH 

h perHCTpaTopoM 10, a naaepHbift H3Jiy- 

MaSOtUHft AHOA 13 CBR3aH C OnTHUeCKHM 40 

pa3BeTBHTeneM 4, Huh hctohhhk 5 H3- 

JiyUeHHH MOKeT 6b!Tb BbinOJIHeH B BHAe 

nasepHoro HSJtyMawmero AHOAa 13, coe- 
AHHeHHoro c bxoaom oriTHMecxo ro MOAy- 
jiHTopa 14 (iJiHr^), npn stom bmxoa 45 
onTHMecKoro MOAy-nn to pa 14 cbh3Bh c 
onTHMecxHM pa3BeTBHTeneM 4, a ynpaa- 

JlHHMUHft BXOA OHTHMeCKOrO MOAyHHTOpa 

14 coeAHHeH c BbixoAOM 6jioxa 9 cpaBHe- 
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KHe HeoAHopOAHocTH, BuawBawnwe ocJiaO- 
jieHHe cseTOBoft moiuhocth Ha 30-40 B. 
Ohh MoryT 6biTb BbisBaHbi, HanpHMep, 
MHKpoH3rH6oM noxajibHoro ynacTxa bo- 
noxoHHoro cseTOBOAa hah jierapoBaHHeM 
a to mob npHMecH b jioxajibHwft y^acTOK 
CBeTOBOAa • Tax, HsrnflM cbctoboaob, 
HaMHHAH c paAHycoB K£R MMM » r(n c ♦ 
♦ n n ) z /a 1 (r- paAHyc CBeTOBOAa; 

n n - noxasaTeiiH npenoMAeHHH cBe- 
TOBeAytneft khjtw h ee o6ojiomkh; o - 
wcnoeafl anepTypa cseTOBOAa), npHBOAH t 
k OMeHb CojtbmoMy saTyxaKHio, Ilpn He- 
o6xoahmocth yqacTOK CBeTOBOAa, coAepxa- 
mnft MyscTBHTe/ibHbift aneMeHT, yA/iHHHK>T 
b o6e CTopoHw Mepea oimmecKHe paai>e- 

MM. 

OnTHKO-BOnOKOHHbltt TepMOaHeMOMeTp 

pa6oTaeT cneAywmHM o6pa30M. 

Hctohhhk 5 n3JiyMeHHH reHepnpyeT 
CBeTOByW MOmHOCTb 2P C b oSnacTH HH^pa- 
xpacHoro cneKTpa (cjwr.l). CBeTOBan 

MOIHHOCTb paSACJlHeTCH OFITHMeCKHM pa3- 

BeTBH-rejieM 4 nonbjiaM h nocTynaeT b 

B OJIOKO HHbie CBeTOBOAM 2 H 3. B BOJIO- 
KOHHOM CBeTOBOAe 2 ttaCTb CBeTOBOA 

MomHoc™ P c pacceHBaeTCH Ha hcoaho- 

DOAHOCTHX MyBCTBHTeJlbHbrO 3JieMeHTa 

1, Bb!3biBan ero HarpeB, a Apyran 

MaCTb CBeTOBOft MOIUHOCTH P M ^ H3Me- 
pHeTCH (J)OTOnpHeMHHKOM 6, B bojiokoh- 
HOM CBeTOBOAe 3 CBCTOBafl MOlUHOCTb P c 
OT MCTOHHHKa K3JiyMeHHH npOXOAHT 

( npaxTHMecKH Ce3 noTepb) H perncTpH- 



hhh h perHCTpaTopoM 10 # 

ripH H 3 TO TO BJI eHHH UyBCTBHTeJlbHOrO 

3AeMeHTa b ueHTpajibHoft MacTH bojio- 
KOHHoro cseTOBOAa 2 AHaMeTpoM 5- 
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pyeTCH <J)OTOnpHeMHHKOM 7 xax P ( 



Of? 



(onopHan MoniHocTb) . Pa3HocTb CBeTO- 
bwx MomHocTeft fcP-a P on - P^, no- 
CTynaiaaHX Ha tfroTonpHeMHHKH 6 H 7, 
xapaKTepH3yeT jeMnepaTypy- uyBCTBH- 
TenbHoro 3JieMeHTa l f koTopan nponop- 
UHOHanbHa BbixoAHOMy cHrHany ahW>c- 
peHUHajibHoro ycwiHTejm 8. CMrKaji c 
BbixoAa A^AepeHUHanbHoro yctuiHTeJiH 
6 cpaaHHBaeTCH no BexiHHHHe 6hokom 9 
cpaBHeHHH c onopHbiM HanpnxeHHeM U on , 
KOTopoe ycTHHaanHBaeTCH npn noMonm 
Gjioxa 1 1 onopHoro HanpnxeHHA. BbxxoA- 
Hoft cnrHaji 6noxa 9 cpaBHeHHH ynpaa- 

JlHeT MOmHOCTbW KCTOMKHKB HSJiyMeHHH 

Tax km o6pa30M t UToOw TeMnepaTypa - 
MyBCTBHTejibHoro 3JieMeHTa 1 h, cneAO- 
BaTejibHO, BenHMHHa cHrnajia Ha BfaritoAe 



10 mkm h ajihhok) HecKonbKO caHTHMeTpOB 55 AH^epeHuHajibKoro yc hjih Te jih 8 noAAep- 

ocBo6o«AawT JioxajibHwft ynacTOK CBeTo- ^Hsonncb no c tohhhumh • HeoOxoAHMan 

BOAa AJiHHow npHMepHo 0,1-3 mm ot sa- TeMnepaTypa HarpeBa qyBCTBHTejn>Koro 

DIHTHoft njiacTMaccoBO^ oSojiomkh h cos- sneMeHTa ycTaHaBjiHBaeTCH npu no mo cm 

AaioT Ha nonyMeHHOM y^acTKe onTHMec- 6noxa 11 onopHoro HanpnxeHHH nyTeM 
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yC T3HOBXH HeOfiXOAHMOH BeJTHKHHbl OITOp- 

Horo HanpflKeHHn, 

JIpH noMemeHHH uyBCTBHTem>Horo 3Jie- 
MeHTa 1 b HcaneAyeMbift noTOK mybctbh- 

TeJTbHWfi 3JieMeHT f OMblBaeMblft nOTOKOM, 
H3MeHHeT BeJIHMHHy MOHIHOCTH P H3 Ha 

BbixoA^ CBeTOBOfla 2 BcneACTBHe Teruio- 
OTAaMH. npH 3TOM Ha BblXOAe AHtJxfrepeH- 
UHanbHOrO yCHJlKTCJlH 8 B0 3HHKaeT CHr~ 

Haji, nponopuHOHajibHbifi moehocthAP = 
B ? on - P^ 9 OTAasaeMOft ttyscTBHTeJib- 

HbtM 3JieMeHTOM B flOTOK H 3aBHCHmHH OT 
CKOpOCTM HOTOKa. 

,15 

H3MeHeHHe CHTHaaa AP Ha BbixoAe 
AH4xJ)epeHAHajn>Horo ycHJiHTen* 8 BbwiBaer 
CHrHan paccorJiacoBaHHH Ha BbixoAe 6jto- 

Ka 9 CpaBHeHHH , KOTOpblH HSMfiHHeT ' MOm~ 
HOCTb H3JiyHeHHH HCTOMHHK3 5 T3KHM 06~ 20 

pa30M 9 ^to6w TeMnepaTypa MyBCTBHTeJib- 
Horo ajieMeHTa I, a cneAOBaTe/ibHO f CHrnan 
AP Ha BbixoAe AHfafcepeHiiHajtbHoro ycH- 

JIHTeJIH 8 hOAAep^HBajlHCb IIOCTOHHHblMH , 

BenHMHHa cnrHajia Ha BbixoAe 6\noxa 9 25 

CpaBHeHHH i COOTBeTCTByranjaH CKOpOCTH 

noTOxa, perHCTpHpyeTCH perHCTpaTopoM 
10. 

Jlna noBbnneHHH KT\J\ nsny^arenH TepMO^Q 
HHeMOMeTpa KOs^HUHeHT AeJieHHfl oiith- 
Mecxoro pa3BeTBHTejiH mojkct 6biTb bm- 
6pan npoH3BOjibHbiM b CTopoHy yMeHbrae- 

HHH CBeTOBOH MODIHOCTH, OTBeTBJIHeMOH 



Ha onopHMH cBeTOBOA 3 (HanpHMep, b 
cooTHomeHHH 1 : 1 000) . 



0 o p m y ji 



H306peTeHKH 



OnTHXO-BOJlOKOHHblA TepMOflHeMOMe Tp 9 
COAepJIcamHH HCTOHHHK HSJiyMeHHH, CBC- 

TOAeJTHrejib, ABa $OTonpHeMHHKa 9 nep- 

Bbrf* BOJlOKOHHblft CBeTOBOA, TepMOMys- 
CTBHTeJIbHblH 3JieMeHT t OttTHMeCXH CO- 

rviac'OBaHHbift Mepes bojiokohhwh cbctoboa 

C HCTOHHHXOM HSJiyMeHHH H nepBbIM <j>0~ 

TonpHeMHHKOM, h perHCTpaTop, O T JI H 

m a w n H ft C H TeM, MTO, C UeJlbW 

noBbrmeHHfl 6mctpoa6Hctbhh , b Hero 

BBeAeHbl BTOpOft BOJIOKOHHblH CBeTOBOA t 

oriTHMecKH corjiacoBaHHMft Mepes CBeTO- 

AeJIHTejlb C HCTOMHHKOM CBda H BTOpbW 
(hOTOnpHtiMHHKOM, AH<M>epeHUHaJIbHb3H 

ycHJiHTenb, 6jiok cpaBHeHHH h hctomhhk 
onopHoro Hanpn;KeHHH t npn stom TepMO- 

MyBCTBHTerfbHblH 3JieMeHT BbmojiHeH B 

BHAe jioxajibHoro y^acTxa oahofo hs 

CBeTOBOAOB C nOBbimeHHblM COABpXaHHeM 
OnTHMeCKHX HeOAHOpOAHOCTeft, • bwxoah 
(J)6 TO IT p HeMHHK O B nOAKJTKmeHbl K BXOAaM 

AH<?)AepeHAHajibHoro ycHJiHTenn, coeAH- 
HeHHoro BbtxoAOM c nepBbiM bxoaom Cnoxa 
CpaBHeHHH f BTOpOft bxoa xoroporo noA~ 
K/noweH k HCTOHHHKy onopHoro Kanpnxe- 
hhh , bwxoa KOToporo coeAHHeH c ynpas- 

JTHK>mHM BXOAOM HCTOWHHK3 H3JiyVCHHH H 

pernc TpaTopoM • 





<Ptl2.3 



<Put.2 



PeAaKTOp M.KeneMem 



CocTaBHTenb JO.BjiacoB 
TexpeA M.MopreHTan 



KoppexTop M.CaN6opexafl 



3axaa 5536/48 Tnpax 789 noAnncHoe 

BHHHIIH I^ocyA^PCTBeHHoro xoMHTeTa no H3o6peTeHHHM m otkputhhm npH TKHT CCCP 
113035, MocxBa, K-35, PaymcxaH HaG., a. 4/5 



• npoR3BOACTBeHHo-H3AaTenbcxHH KOM0HHaT "itaTeHT* 1 ,. i». ymropoA* yji- farapHHa, 101 



